REMARKS 



I. Explanation of Amendments to the Specification and Claims 

The Examiner noted that there were interlineations changing claim 58 to 64 
and 67 and 68 to 66 and 67. Applicants apologize that the claims as originally filed were 
inadvertently misnumbered. Applicants have renumbered the claims to ensure there is 
consecutive numbering of all of the claims. Applicants also amended claim 67 to refer to 
claim 66 to ensure proper antecedent basis. A complete set of the claims with the correct 
numbering is attached herewith as Appendix A. 

II. Restriction and Election 

Citing 35 U.S.C. § 121, the Examiner alleged that claims 1-82 were drawn to 
442 distinct inventions. 

The Applicants hereby elect Group 56, which includes Claims 21-27, drawn to 
a peptide of a generic sequence in which Pi is Y. Applicants make these elections with 
traverse. 

III. Applicants Traversal of the Restriction Requirement. 

The application contains 82 claims which are all related in that they involve (I) 
proteins/peptide that are human aspartyl protease substrates (claims 1-35 and 73-82), (II) 
polynucleotides and vectors for encoding those substrates (claims 36-40), (III) host cells 
transformed or transfected with polynucleotides or vectors encoding the substrates (claims 
40-42), (IV) methods of using the substrates to identify modulators of beta secretase/human 
aspartyl proteases (claims 43-49, 58-67), (V) beta secretase modulators identified by the 
screening methods (claim 49, 55 ), (VI) methods of inhibiting beta secretase activity by 
administering those modulators ( claims 50, 56, 57, 68, 69), (VII) methods of producing the 
substrates (claims 52-54) and (VIII) kits for performing a beta secretase assay (claims 70-72). 
Of the 82 total claims, 3 are independent (claims 1, 21 and 73). 
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At the outset, Applicants observe numerous inconsistencies that demonstrate 
that the restriction requirement is improper. For example, claim 1 defines a genus containing 
far more than 52 peptides but is divided into 53 groups of only one peptide each. Thus, the 
restriction of claim 1 is incomplete (by failing to include its entire scope) and inappropriate, 
in that the rules contemplate examination of "a reasonable number of species" (37 C.F.R. 
§1.141) and not a single species. Claim 21 overlaps in subject matter with claim 1, but is 
divided into seven allegedly separate groups from claim 1, and each of these seven groups, in 
turn, is overlapping. 

Under "traditional" restriction practice, the Applicants might have expected 
the claims to be divided into peptide compositions, methods of screening claims, methods of 
treating claims and the like. Thus, the inventions defined by the filed claims should be 
completely protectable with, at most, an eight divisional applications as delineated above. In 
almost any other jurisdiction in the world, and under PCT practice, the Applicants would 
have an expectation that all of the claims would be examined simultaneously under a rational 
unity of invention standard. 

However, in the present case, the Examiner has seen fit to issue a 442-way 
restriction requirement for the 82 pending claims. The Examiner arrived at this incredible 
number by splitting each of the claims into multiple groups. Claim 1 alone has been 
determined to claim 52 distinct inventions. Such a restriction requirement ignores the 
unifying characteristic for the claims, namely, that they are all directed to methods and 
compositions of making and using peptide substrates of human aspartyl protease. 

Restriction practice under 35 U.S.C. §121 allows the Commissioner discretion 
to require restriction between two or more "independent and distinct" inventions (See 
M.P.E.P. 802.01 defining independent and distinct). Referring to M.P.E.P. 802.01 to 
ascertain the meaning of "independent" in relation to this practice, Applicants and Examiner's 
alike are instructed that the term means 

" means that there is no disclosed relationship between the two 
or more subjects disclosed, that is, they are unconnected in 
design, operation, or effect, for example: (1) species under a 
genus which species are not usable together as disclosed; or (2) 
process and apparatus incapable of being used in practicing the 
process." 

In the case of the present invention, the claims of the present invention are not 
"independent" as defined above. Taking for example the peptide/polypeptide subject matter 
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of claims 1-35 and 73-82, the subject matter of those claims is directly connected in design 
{i.e., the protein or peptide sequences all comprise a scissile bond that is cleaved by a human 
aspartyl protease), they operate in the same manner (i.e., the peptides are cleaved by human 
aspartyl protease), and have the same effect (i.e., mimic the effects of wild-type substrate for 
human aspartyl protease). 

Moreover, the M.P.E.P. instructs Examiners that "if a search and examination 
of an entire application can be made without serious burden, the examiner must examine it 
on its merits even if it includes claims to independent or distinct inventions." There are two 
criteria for proper restriction for restriction between patentably distinct inventions: 

(A) The inventions must be independent or distinct as claimed 
and 

(B) There must be a serious burden on the examiner if 
restriction is required. 

The Examiner has simply failed to establish that there is a serious burden to 
examine all of the claims. M.P.E.P. § 803 requires that the Examiner "must provide reasons 
and/or examples in support of conclusions" Hence, the Examiner has the burden of 
presenting a prima facie showing that restriction is necessary. Here, the Examiner has simply 
listed all of the sequences as separate groups and stated, in conclusory terms, that restriction 
is required without providing any explanation or reasoning as to why it would be a serious 
burden to examine all the claims. In the absence of such reasoning, Applicants have no way 
of providing a rebuttal argument. Essentially the Examiner has abandoned his burden and 
instead presented in its place a command that Applicants prove to his satisfaction that 
restriction is not required. Applicants protest, for this is not the Applicants' task, establishing 
that a restriction is necessary, is a burden that lies firmly with the Examiner, and Applicants 
request the Examiner either meets this burden or withdraws the requirement. 

IV. Conclusion and Request for Reconsideration. 

Applicants submit that the Examiner has failed to articulate a proper 
restriction requirement and that the claimed invention should not be restricted 442 ways. It 
would not be unduly burdensome for the Examiner to consider all the substrates of the 
claimed invention as one group. A more appropriate and traditional restriction would be 
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between Groups I through VIII listed at page 4 above. In light of the above response, 
Applicants respectfully request that the restriction requirement be reconsidered and 
withdrawn or modified. Should the Examiner wish to discuss this response in further detail, 
Applicants invite the Examiner to telephone the undersigned representative. 



Dated: November 1 9, 2002 Respectfully submitted 




Nabeela R. McMillian 
Registration No.: 43,363 

MARSHALL, GERSTEIN & BORUN 

Attorneys for Applicants 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6402 

(312) 474-6300 
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APPENDIX A 
MARKED VERSION OF AMENDMENTS 



[58]64.A method for identifying agents that modulate the activity of Asp2 aspartyl protease, 
comprising the steps of: 

(a) contacting an Asp2 aspartyl protease and a peptide of any of claims 1 
through 26 or a polypeptide of any of claims 27 through 35 in the presence 
and absence of a test agent, wherein the Asp2 aspartyl protease is encoded 
by a nucleic acid molecule that hybridizes under stringent hybridization 
conditions to a Hu-Asp2-encoding polynucleotide selected from the group 

consisting of SEQ ID NO: 1 and SEQ ID NO: 3; 

(b) determining the cleavage of said peptide or fusion protein between said Pi 
and said P^ site by said Asp2 in the presence and absence of the test agent; 

and 

(c) comparing the cleavage activity of said Asp2 in the presence of the test agent 
to the cleavage activity in the absence of the agent to identify agents that 
modulate the activity of the polypeptide, wherein a modulator that is an Asp2 
inhibitor reduces said cleavage and a modulator that is an Asp2 agonist 
increases said cleavage. 

[67]66. A method for identifying agents that inhibit the activity of human Asp2 aspartyl 
protease (Hu-Asp2), comprising the steps of: 

(a) growing a cell in the presence and absence of a test agent, wherein 
the cell expresses an Hu-Asp2 and expresses a protein comprising a 
peptide of any of claims 1 through 26 or a polypeptide of any of 
claims 27 through 35; 

(b) determining the determining the cleavage of said protein at the site 
between said Pi and Pi' in said cell in the presence and absence of 

the test agent; and 

(c ) comparing said cleavage activity in the presence of the test agent to 
the cleavage activity in the absence of the test agent to identify an 
agent that inhibits the activity of Hu-Asp2, wherein reduced cleavage 
activity in the presence of the test agent identifies an agent that 
inhibits Hu-Asp2 activity. 

[68]67. A method according to claim [67]66, wherein the host cell has been 

transformed or transfected with a polynucleotide comprising a nucleotide sequence 
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that encodes a Hu-Asp2, wherein said nucleotide sequence is selected from the 
group consisting of: 

(a) a nucleotide sequence encoding the Hu-Asp2(a) amino acid sequence 
set forth in SEQ ID NO: 2; 

(b) a nucleotide sequence encoding the Hu-Asp2(b) amino acid sequence 
set forth in SEQ ID NO: 4; 

(c) a nucleotide sequence encoding a fragment of Hu-Asp2(a) (SEQ ID 
NO: 2) or Hu-Asp2(b) (SEQ ID NO: 4), wherein said fragment 
exhibits aspartyl protease activity characteristic of Hu-Asp2(a) or 
Hu-Asp2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridizes under 
stringent hybridization conditions to a Hu-Asp2-encoding 
polynucleotide selected from the group consisting of SEQ ID NO: 1 
and SEQ ID NO: 3. 
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1 . An isolated peptide comprising a sequence of at least four amino acids defined by 
formula P2P1--P1P2 wherein 

P2 is a charged amino acid, a polar amino acid, or an aliphatic amino acid 

but is not an aromatic amino acid; 
P\ is an aromatic amino acid or an aliphatic amino acid but not a polar 

amino acid or a charged amino acid; 
Pl ? is a charged amino acid, or aliphatic amino acid, or a polar amino acid 

but is not an aromatic amino acid; 
P2' is an uncharged aliphatic polar amino acid or an aromatic amino acid; 

and 

wherein said peptide is cleaved between Pi and P\ by a human aspartyl protease 

encoded by the nucleic acid sequence of SEQ ID NO: 1 or SEQ ID NO: 3 and said 
peptide does not comprise the corresponding P2Pl-Pl ,p 2' portion of amino acid 

sequences depicted in SEQ ID NO: 19; SEQ ID NO:20; SEQ ID NO:21; SEQ ID 
NO:26; SEQ ID NO:27; SEQ ID NO:28; SEQ ID NO:31; SEQ ID NO:32; SEQ ID 
NO:33; SEQ ID NO:34; SEQ ID NO:35; SEQ ID NO:36; SEQ ID NO:37; SEQ ID 
NO:38; SEQ ID NO:39; or SEQ ID NO:40. 

2. The isolated peptide of claim 1, comprising an amino acid sequence defined by 
formula P2Pl-Pl'P2 ,p 3'' wherein P3* is any amino acid, and wherein said peptide 
does not comprise the corresponding P2P1--P1P2 ?3 portion of amino acid 
sequences depicted in SEQ ID NO: 19; SEQ ID NO:20; SEQ ID NO:21; SEQ ID 
NO:26; SEQ ID NO:27; SEQ ID NO:28; SEQ ID NO:31; SEQ ID NO:32; SEQ ID 
NO:33; SEQ ID NO:34; SEQ ID NO:35; SEQ ID NO:36; SEQ ID NO:37; SEQ ID 
NO:38; SEQ ID NO:39; or SEQ ID NO:40. 

3. The isolated peptide of claim 1, comprising an amino acid sequence defined by 
formula p 3 p 2Pl--Pl , P2 l P3 1 ' wherein P3 is an uncharged polar amino acid, an 

uncharged aliphatic amino acid, or an aromatic amino acid, and wherein said 
peptide does not comprise the corresponding P3P2P1— Pl^^' P ortion of amino 

acid sequences depicted in SEQ ID NO: 19; SEQ ID NO:20; SEQ ID NO:21; SEQ 
ID NO:26; SEQ ID NO:27; SEQ ID NO:28; SEQ ID NO:31; SEQ ID NO:32; SEQ 
ID NO:33; SEQ ID NO:34; SEQ ID NO:35; SEQ ID NO:36; SEQ ID NO:37; SEQ 
ID NO:38; SEQ ID NO:39; or SEQ ID NO:40. 
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4. The isolated peptide of claim 3, comprising an amino acid sequence defined by 
formula P4P3P2Pl~ p r p 2' p 3' wherein said P4 is a charged amino acid, a polar 
amino acid or an aliphatic amino acid but not an aromatic amino acid and said 
peptide does not comprise the corresponding P4P3P2P1 - p l ' p 2' p 3' portion of 
amino acid sequences depicted in SEQ ID NO: 19; SEQ ID NO:20; SEQ ID NO:21; 
SEQ ID NO:26; SEQ ID NO:27; SEQ ID NO:28; SEQ ID NO:31; SEQ ID NO:32; 
SEQ ID NO:33; SEQ ID NO:34; SEQ ID NO:35; SEQ ID NO:36; SEQ ID NO:37; 
SEQ ID NO:38; SEQ ID NO:39; or SEQ ID NO:40. 

5. The isolated peptide of any one of claims 2 through 4, further comprising an amino 
acid at position P4' immediately to the carboxy-terminal position of P3' wherein 
said P4' is any amino acid said, and wherein the peptide does not comprise the 
corresponding P3P2 p l~Pl'P 2' p 3' p 4' portion of amino acid sequences depicted in 
SEQ ID NO: 19; SEQ ID NO:20; SEQ ID NO:21; SEQ ID NO:26; SEQ ID NO:27; 
SEQ ID NO:28; SEQ ID NO:31; SEQ ID NO:32; SEQ ID NO:33; SEQ ID NO:34; 
SEQ ID NO:35; SEQ ID NO:36; SEQ ID NO:37; SEQ ID NO:38; SEQ ID NO:39; 
or SEQ ID NO:40. 

6. The isolated peptide of claim 1 , wherein said P2 is an amino acid selected from the 

group consisting of N, L, K, S, G, T, D, A, Q and E. 

7. The isolated peptide of claim 1, wherein said Pi is an amino acid selected from the 

group consisting of Y, L, M, Nle, F, and H. 

8. The isolated peptide of claim 1, wherein said Pi' is an amino acid selected from the 
group consisting ofE, A, D, M, Q, S and G. 

9. The isolated peptide of claim 1, wherein said P2' is an amino acid selected from the 
group consisting of V, A, N, T, L, F, and S. 

10. The isolated peptide of claim 2, wherein said P3' is an amino acid selected from the 
group consisting of E, G, F, H, cysteic acid and S. 

11. The isolated peptide of claim 3, wherein said P3 is an amino acid selected from the 
group consisting of A, V, I, S, H, Y, T and F. 

12. The isolated peptide of claim 4, wherein said P4 is an amino acid selected from the 
group consisting of E, G, I, D, T, cysteic acid and S. 
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13. The isolated peptide of any one of claims 4-12, wherein said P4 is an amino acid 
selected from the group consisting of F, W, G, A, H, P, G, N, S, and E. 

14. The isolated peptide of any one of claims 1 through 13 further comprising a first 
label. 

15. The isolated peptide of claim 14 further comprising a second label. 

16. An isolated peptide according to any one of claims 1-13, further comprising a 
detectable label and a quenching moiety, wherein cleavage of the peptide between 
Pi and Pi' separate the quenching moiety from the label to permit detection of the 

label. 

17. The isolated peptide of claim 10 or 12, wherein said cysteic acid further comprises a 
covalently attached label. 

18. The isolated peptide of any one of claims 1-17, wherein the rate of cleavage of said 
peptide by said human aspartyl protease is greater than the rate of cleavage of a 
polypeptide comprising the human APP 0- secretase cleavage sequence: 
SEVKM-DAEFR (SEQ ID NO: 20). 

19. The isolated peptide of any one of claims 1-17, wherein the rate of cleavage of said 
peptide by said human aspartyl protease is greater than the rate of cleavage of a 
polypeptide comprising the human APP Swedish KM NL mutation, p- secretase 
cleavage sequence SEVNL-DAEFR (SEQ ID NO: 19). 

20. The isolated peptide of claim 1, wherein said peptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NO: 5; SEQ ID NO:6; SEQ 
ID NO:7; SEQ ID NO:8; SEQ ID NO:9; SEQ ID NO: 10; SEQ ID NO: 1 1 ; SEQ ID 
NO: 12; SEQ ID NO: 13; SEQ ID NO: 14; SEQ ID NO: 15; SEQ ID NO: 16; SEQ ID 
NO: 17, SEQ ID NO: 18; SEQ ID NO: 120; SEQ ID NO: 133; SEQ ID NO: 134; SEQ 
ID NO: 135; SEQ ID NO: 136; SEQ ID NO: 137; SEQ ID NO: 138; SEQ ID 

NO: 141; SEQ ID NO: 143; SEQ ID NO: 144; SEQ ID NO: 145; SEQ ID NO: 147; 
SEQ ID NO:148; SEQ ID NO:149; SEQ ID NO:150; SEQ ID NO:151; SEQ ID 
NO: 152; SEQ ID NO: 153; SEQ ID NO: 154; SEQ ID NO: 155; SEQ ID NO: 156; 
SEQ ID NO: 157; SEQ ID NO: 158; SEQ ID NO: 159; SEQ ID NO: 160; SEQ ID 
NO: 161; SEQ ID NO: 162; SEQ ID NO: 163; SEQ ID NO: 164; SEQ ID NO: 165; 
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SEQ ID NO: 166; SEQ ID NO: 167; SEQ ID NO: 168; SEQ ID NO: 169; SEQ ID 
NO: 190; SEQ ID NO: 191; SEQ ID NO: 192 and SEQ ID NO: 193. 



21 . An isolated peptide comprising a sequence of at least four amino acids defined by 
formula P2P1-P1P2 > wherein: 

?2 comprises an amino acid selected from the group consisting of N, S, and D; 
Pj comprises an amino acid selected from the group consisting of Y, L, and Nle; 
Pi' comprises an amino acid selected from the group consisting of E, A, and D; 
P2 ? comprises an amino acid selected from the group consisting of A and V; and 

wherein a human Aspartyl protease encoded by the nucleic acid sequence of SEQ ID 
NO: 1 or SEQ ID NO: 3 (Hu-Asp2) cleaves said peptide between Pi and Pj'; 

with the proviso that if Pj T2' comprise the sequence DA, P2P1 do not comprise 

the sequences NL or NNle. 

22. An isolated peptide according to claim 21, wherein the peptide amino acid sequence 
consists of 4-50 amino acids. 

23. An isolated peptide according to claim 21, wherein the Hu-Asp2 cleaves the peptide 
at a rate greater than the Hu-Asp2 cleaves a corresponding peptide having the 
P2P1— Pi'P2 t amino acid sequence KMDA. 

24. An isolated peptide according to claim 21, wherein the Hu-Asp2 cleaves the peptide 
at a rate greater than the Hu-Asp2 cleaves a corresponding peptide having the 
P2Pl— Pl'P2' am in° ac id sequence KMDA. 

25. A peptide according to claim 21, further comprising a label. 

26. A peptide according to claim 21, further comprising a label and a quenching moiety 
that quenches the label, wherein the label and quenching moiety are attached on 
opposite sides of the Pi-Pi peptide bind, whereby cleavage of the Pi-Pi peptide 

bond separates the label and quenching moiety. 

27. A polypeptide comprising a peptide sequence according to claim 21, and further 
comprising a transmembrane domain to localize the polypeptide to a cellular 
membrane when the polypeptide is expressed in a eukaryotic cell. 
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28. A polypeptide comprising a peptide according to any one of claims 1 through 20 and 
further comprising a transmembrane domain amino acid sequence. 

29. A polypeptide according to claim 28, wherein the peptide is N-terminal to the 
transmembrane domain. 

30. The polypeptide of claim 28 or 29, wherein the peptide and the transmembrane 
domain are separated by a linker. 

31 . The polypeptide of claim 30, wherein said linker is a peptide linker comprising 
between about 20 to about 40 amino acids. 

32. The polypeptide according to any one of claims 28-31, wherein said transmembrane 
domain anchors said polypeptide to an intracellular membrane selected from the 
group consisting of the Golgi or the endoplasmic reticulum. 

33. The fusion protein of any of claims 28-32, wherein said transmembrane domain is 
selected from the group consisting of the transmembrane domain of 
galactosyltransferase, the transmembrane domain of sialyly transferase; the 
transmembrane domain of human aspartyl transferase 1 ; the transmembrane domain 
of human aspartyl transferase 2; the transmembrane domain of syntaxin 6; the 
transmembrane domain of ubiquitin; the transmembrane domain of insulin B chain 
and the transmembrane domain of APP. 

34. The polypeptide according to any one of claims 28-32, further comprising a reporter 
protein amino acid sequence. 

35. The polypeptide of claim 34, wherein said reporter protein is selected from the 
group consisting of luciferase; alkaline phosphatase; - galactosidase; - 
glucorinidase; green fluorescent protein; chloramphenical acetyl transferase; 

36. A polynucleotide comprising a nucleotide sequence that encodes a polypeptide 
according to any one of claims 20-35. 

37. A polynucleotide comprising a nucleotide sequence that encodes a peptide according 
to any one of claims 1-27. 

38. A vector comprising a polynucleotide according to claim 36. 
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39. A vector comprising a polynucleotide according to claim 37. 

40. A vector according to claim 38 wherein said polynucleotide is operably linked to a 
promoter to promote expression of the fusion protein encoded by the polynucleotide 
in a host cell. 

41. A host cell transformed or transfected with a polynucleotide according to claim 36. 

42. A host cell transformed or transfected with a vector according to any one of claims 
38-40. 

43. A method for assaying for modulators of - secretase activity, comprising the steps 
of: 

(a) contacting a first composition with a second composition both in the presence 
and in the absence of a putative modulator compound, wherein the first 
composition comprises a mammalian - secretase polypeptide or biologically 
active fragment thereof, and wherein the second composition comprises a 
substrate, wherein said substrate comprises a peptide according to any of 
claims 1 through 26 or a polypeptide according to any of claims 27-35; 

(b) measuring cleavage of the substrate peptide in the presence and in the 
absence of the putative modulator compound; and 

(c) identifying modulators of - secretase activity from a difference in cleavage 
in the presence versus in the absence of the putative modulator compound, 
wherein a modulator that is a - secretase antagonist reduces such cleavage 
and a modulator that is a - secretase agonist increases such cleavage. 

44. The method of claim 43, wherein said first composition comprises a purified human 
Asp2 polypeptide. 

45. The method of claim 43, wherein said first composition comprises a soluble 
fragment of a human Asp2 polypeptide that retains Asp2 - secretase activity. 

46. The method of claim 45, wherein said soluble fragment is a fragment lacking an 
Asp2 transmembrane domain. 

47. A method according to claim 43, wherein the - secretase polypeptide of the first 
composition comprises a polypeptide purified and isolated from a cell transformed 
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or transfected with a polynucleotide comprising a nucleotide sequence that encodes 
the - secretase polypeptide. 
48 . A method according to claim 43, wherein the polypeptide of the first 

composition is expressed in a cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes the polypeptide, and wherein the 
measuring step comprises measuring APP processing activity of the cell. 

49. The method claim of any of claims 43-48, further comprising a step of treating 
Alzheimer 's Disease w ith an agent identified as an inhibitor of Hu-Asp2. 

50. A - secretase modulator identified according to the method of any of claims 43-48. 

51. A method of inhibiting - secretase activity in vivo comprising a step of 
administering a modulator according to claim 50 that is a - secretase antagonist to a 
mammal in an amount effective to inhibit - secretase in cells of said mammal. 

52. A method of producing a substrate for a - secretase assay comprising: 

growing a host cell transformed or transfected with a vector of claim 40 in a 
manner allowing expression of said polypeptide. 

53. The method of claim 52, further comprising purifying said polypeptide. 

54. The method of claim 52, wherein said host cell is selected from the group consisting 
of a mammalian host cell, a bacterial host cell and a yeast host cell. 

55. A pharmaceutical composition comprising a modulator of claim 50 and a 
pharmaceutical ly acceptable carrier. 

56. A method of treating a disease or condition characterized by an abnormal - 
secretase activity comprising administering to a subject in need of treatment a 
pharmaceutical composition of claim 55. 

57. A use of a modulator identified according to the method claim 43 in the manufacture 
of a medicament for the treatment of Alzheimer' s Disease. 

58. A method for identifying agents that inhibit the activity of human Asp2 aspartyl 
protease (Hu-Asp2), comprising the steps of: 
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(a) contacting a peptide of any of claims 1 through 26 or a polypeptide of 
any of claims 27-35 and a composition comprising an Hu-Asp2 
activity in the presence and absence of a test agent; 

(b) determining the cleavage of said peptide or polypeptide between said 
Pi and Pi' by said Hu-Asp2 in the presence and absence of the test 

agent; and 

(c) comparing said cleavage activity of the Hu-Asp2 in the presence of 
the test agent to the activity in the absence of the test agent to identify 
an agent that inhibits said cleavage by the Hu-Asp2, wherein reduced 
activity in the presence of the test agent identifies an agent that 
inhibits Hu-Asp2 activity. 

59. A method according to claim 58, wherein the Hu-Asp2 is a recombinant Hu-Asp2 
purified and isolated from a cell transformed or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes Hu-Asp2. 

60. A method according to claim 58, 

wherein the Hu-Asp2 is expressed in a cell, wherein the contacting 
comprises growing the cell in the presence and absence of the test agent, and 
wherein the determining step comprises measuring cleavage of said peptide 
or fusion protein. 

6L A method according to claim 60, wherein the cell further comprises a 

polynucleotide encoding the polypeptide, and wherein the contacting step comprises 
growing the cell under conditions in which the cell expresses the polypeptide. 

62. A method according to claim 60 or 61, wherein the cell is a human embryonic 
kidney cell line 293 cell. 

63 . A method according to any one of claims 59-62 wherein the nucleotide sequence is 
selected from the group consisting of: 

(a) a nucleotide sequence encoding the Hu-Asp2(a) amino acid sequence 
set forth in SEQ ID NO: 2; 

(b) a nucleotide sequence encoding the Hu-Asp2(b) amino acid sequence 
set forth in SEQ ID NO: 4; 

(c) a nucleotide sequence encoding a fragment of Hu-Asp2(a) (SEQ ID 
NO: 2) or Hu-Asp2(b) (SEQ ID NO: 4), wherein said fragment 
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exhibits aspartyl protease activity characteristic of Hu-Asp2(a) or 
Hu-Asp2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridizes under 
stringent hybridization conditions to a Hu-Asp2-encoding 
polynucleotide selected from the group consisting of SEQ ID NO: 1 
and SEQ ID NO: 3. 

64. A method for identifying agents that modulate the activity of Asp2 aspartyl protease, 
comprising the steps of: 

(a) contacting an Asp2 aspartyl protease and a peptide of any of claims 1 
through 26 or a polypeptide of any of claims 27 through 35 in the presence 
and absence of a test agent, wherein the Asp2 aspartyl protease is encoded 
by a nucleic acid molecule that hybridizes under stringent hybridization 
conditions to a Hu-Asp2-encoding polynucleotide selected from the group 

consisting of SEQ ID NO: 1 and SEQ ID NO: 3; 

(b) determining the cleavage of said peptide or fusion protein between said Pi 
and said Pi' site by said Asp2 in the presence and absence of the test agent; 

and 

(c) comparing the cleavage activity of said Asp2 in the presence of the test agent 
to the cleavage activity in the absence of the agent to identify agents that 
modulate the activity of the polypeptide, wherein a modulator that is an Asp2 
inhibitor reduces said cleavage and a modulator that is an Asp2 agonist 
increases said cleavage. 

65. A method according to 58 or 64, further comprising a step of treating Alzheimer's 
Disease with an agent identified as an inhibitor of Hu-Asp2. 

66. A method for identifying agents that inhibit the activity of human Asp2 aspartyl 
protease (Hu-Asp2), comprising the steps of: 

(a) growing a cell in the presence and absence of a test agent, wherein 
the cell expresses an Hu-Asp2 and expresses a protein comprising a 
peptide of any of claims 1 through 26 or a polypeptide of any of 
claims 27 through 35; 

(b) determining the determining the cleavage of said protein at the site 
between said Pi and Pi' in said cell in the presence and absence of 

the test agent; and 

(c) comparing said cleavage activity in the presence of the test agent to 
the cleavage activity in the absence of the test agent to identify an 
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agent that inhibits the activity of Hu-Asp2, wherein reduced cleavage 
activity in the presence of the test agent identifies an agent that 
inhibits Hu-Asp2 activity. 



67. A method according to claim 66, wherein the host cell has been transformed or 

transfected with a polynucleotide comprising a nucleotide sequence that encodes a 
Hu-Asp2, wherein said nucleotide sequence is selected from the group consisting of: 

(a) a nucleotide sequence encoding the Hu-Asp2(a) amino acid sequence 
set forth in SEQ ID NO: 2; 

(b) a nucleotide sequence encoding the Hu-Asp2(b) amino acid sequence 
set forth in SEQ ID NO: 4; 

(c) a nucleotide sequence encoding a fragment of Hu-Asp2(a) (SEQ ID 
NO: 2) or Hu-Asp2(b) (SEQ ID NO: 4), wherein said fragment 
exhibits aspartyl protease activity characteristic of Hu-Asp2(a) or 
Hu-Asp2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridizes under 
stringent hybridization conditions to a Hu-Asp2-encoding 
polynucleotide selected from the group consisting of SEQ ID NO: 1 
and SEQ ID NO: 3. 

68. A method according to any one of claims 66-67, further comprising a step of 
treating Alzheimer's Di sease with an agent identified as an inhibitor of Hu-Asp2 
according to steps (a)-(c). 

69. The use of an agent identified as an inhibitor of Hu-Asp2 according to any one of 
claims 66-67 in the manufacture of a medicament for the treatment of Alzheimer's 
Disease. 

70. A kit for performing a - secretase assay comprising a - secretase substrate 
comprising a peptide according to any of claims 1 through 27 and a - secretase 
enzyme. 

71 . The kit of claim 70, wherein said - secretase substrate is a polypeptide according to 
any of claims 28-35 . 

72. The kit of claim 70 or 71, further comprising reagents for detecting the cleavage of 
said peptide or fusion protein. 
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73. An isolated peptide comprising a sequence of at least 10 amino acids having the 
sequence SEISY-EVEFR (SEQ ID NO: 152). 

74. The isolated peptide of claim 73, wherein said peptide comprises at least 3 
amino acids immediately to the carboxy-terminal of SEISY-EVEFR (SEQ ID 
NO: 152). 

75. The isolated peptide of claim 73, wherein said peptide comprises at least 3 
amino acids immediately to the amino-terminal of SEISY-EVEFR (SEQ ID 
NO: 152). 

76. The isolated peptide of claim 73, wherein said peptide comprises at least 5 
amino immediately to the carboxy-terminal of SEISY-EVEFR (SEQ ID NO: 152). 



77. The isolated peptide of claim 73, wherein said peptide comprises at least 5 
amino immediately to the amino-terminal of SEISY-EVEFR (SEQ ID NO: 152). 

78. The isolated peptide of claim 73, wherein said peptide comprises at least 10 
amino immediately to the amino-terminal of SEISY-EVEFR (SEQ ID NO: 152). 

79. The isolated peptide of claim 73, wherein said peptide comprises at least 13 
amino acids. 

80. The isolated peptide of claim 73, wherein said peptide comprises at least 15 
amino acids. 

81. The isolated peptide of claim 73, wherein said peptide comprises at least 20 
amino acids. 

82. The isolated peptide of claim 73, wherein said peptide comprises at least 50 
amino acids. 
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